Purpose: The traditional perception of mesial temporal lobe epilepsy (MTLE) as a predominantly acquired disorder is challenged due to emerging evidence of familial aggregation. In this study, we ascertained the extent of familial occurrence of epilepsy in MTLE patients, as well as phenotypic heterogeneity in affected relatives. Methods: We identified and reevaluated patients with MTLE, treated at Epilepsy Department for a period of two years. All eligible putatively affected relatives were asked to participate in the study. In addition to comprehensive epilepsy interview, they underwent EEG and MRI studies. Results: 52 patients with MTLE were included; nine of them (17%) had at least one family member with epilepsy. Subsequently, we analyzed nine probands with MTLE and a total of 15 relatives with seizures. Among affected relatives, spectrums of clinical manifestations were observed. Typical MTL seizures were described in five individuals, while other types of focal or generalized tonic-clonic seizures were reported in other ten relatives. A total of seven individuals had febrile seizures. Hippocampal sclerosis was found in three probands and none of the relatives. Two of affected family members had a traumatic brain injury in addition to febrile seizures, prior to the occurrence of their epilepsy. Conclusion: We demonstrate that familiar occurrence of epilepsy and subsequently putative genetic background, accounts for a substantial proportion MTLE patients. In addition, we foreground the remarkable intra-and interfamilial phenotypic heterogeneity than usually described, displaying the complexity of the genotype-phenotype correlations.
Introduction
The etiology of mesial temporal lobe epilepsy (MTLE) remains unknown and traditionally is perceived as an acquired disorder. Lately, this notion is challenged due to emerging evidence of familial aggregation.
Originally, familial mesial temporal lobe epilepsy (FMTLE) was characterized as a benign syndrome with prominent psychic and autonomic seizures and no association with hippocampal sclerosis (HS) or febrile seizures (FS) [1] . The same group subsequently presented clinical and family history data on 20 new families with the uniform benign course [2] . More heterogeneous phenotypes, with mild to severe MTLE, and a variable association with HS and FS, has also been described [3, 4] . Currently, a few different subtypes are recognized: benign FMTLE without HS or FS and FMTLE associated with HS and/or FS [5] . A recent study has found that FMTLE accounts for almost one-fifth of newly diagnosed nonlesional MTLE [6] .
Several loci have been implicated in the genetic architecture of the FMTLE; main being DEPDC5 [7, 8] , and SCN1A [9, 10] .
In our study, we ascertained the extent of familial occurrence in MTLE patients. By describing electroclinical, imaging and family history data on families with MTLE probands, we further highlight phenotypic heterogeneity in affected relatives.
Materials and methods
We identified patients with MTLE treated at Epilepsy Department, Clinic of Neurology in Skopje, from January 1, 2014 to December 31, 2015. Selection was made by following criteria for diagnosis of MTLE [11, 12] :
(1) Typical auras that consisted of epigastric, autonomic, and/or psychic sensations followed by an arrest of motor activity, 
Results and discussion
Of 52 patients with MTLE, nine (17%) had at least one family member with epilepsy. Subsequently, in nine unrelated families, in addition to MTLE probands, a total of 15 relatives with seizures were analysed. Pedigrees for each family are shown in Fig. 1 . Clinical, EEG and MRI data of the MTLE probands and affected relatives are summarized in Table 1 . In all families, affected members were: six first-degree, six second-degree and three thirddegree relatives. Female patients were three times more frequent than males among probands as well as among affected relatives.
In addition to typical MTLE seizures, sporadic generalized tonicclonic seizures (GTCS) were reported in more than two-thirds of probands. Interestingly, proband in family 5, along with spontaneous, had developed during the course of the disease, frequent reflex seizures, triggered by specific music which had emotional content for her. In EEG laboratory, after about half an hour of listening typical music, dialeptic seizure with autonomic aura, but no auditory features, was recorded.
Among affected relatives, spectrums of clinical manifestations were observed. Only proband and her sister in family 9, conform so-called "typical benign FMTLE" [2] , with déjà vu and focal seizures, medication responsiveness, no history of FS and normal MRI. Of note, their aunt (individual II: 1 in family 9) had seizures associated with meningioma, which subsided after its removal. Individuals in family 8 also had a benign course of their MTLE; nevertheless, the proband had clear evidence of left HS on MRI. Overall, a few families can be classified as FMTLE, such as families 5 and 9, as well as 3 and 8 (with the occurrence of HS in some individuals).
A complex interplay between genetic predisposition and traumatic brain injury (TBI) is seen in families 4 and 7, where non-lesional MTLE probands have family members with FS and posttraumatic epilepsy. In family 4, both proband and her granddaughter have had a history of FS in childhood. In addition, proband's granddaughter (individual III: 1 in family 4) had evidence of gliosis after perinatal injury in the occipital lobe. Her afebrile seizures started at the age of nine years. Their semiology at the beginning was dominated by eye closure and clonic movements of the arm. Over the years, seizure semiology has changed and during recent video-EEG monitoring, a typical dialeptic seizure was recorded with EEG onset localized at left anterior temporal. In family 7, the granddaughter of proband's sister (individual IV: 4 in family 7), had FS in early childhood, followed by a long seizure-free period. At the age of 20 years, she suffered TBI with sequels on bilateral orbitofrontal regions. Six years later, she experienced few dialeptic and GTCS, which were successfully controlled with medication. A recent review of genetic association studies, determined that there is a genetic element to the development of posttraumatic epilepsy (PTE), however, understudied [13] . On the other hand, it is well known that posttraumatic seizures may arise either from the mesial temporal structures or/and from focal scars in the neocortex [14] . In vivo model of PTE in the rat demonstrated that injury induced neocortical epilepsy progresses to MTLE with dual pathology [15] . We might speculate that individual III:1 in family 4, seemed to be such an example, having in mind alteration of her seizure semiology over time. Further, it is intriguing that epilepsy arising as a consequence of TBI in an individual with previous FS (IV: 4 in family 7), may share the same genetic determinants as members with non-lesional epilepsy.
Remarkable intrafamilial phenotypic heterogeneity with respect to seizure types and severity of epilepsy is seen in family 1 and definite classification is difficult. Proband had "benign MTLE" with rare auras (experiential hallucinations) and sporadic GTCS. Her daughter had only two GTCS, but her son had intractable epilepsy with multiple seizure types, including hypermotor, dialeptic and GTCS. Interesting intrafamilial phenotypic variability was observed in families 2 and 6. Probands had MTLE with FS (and HS in family 6), while their daughters had GTCS. Although there was no evidence that GTCS may be secondary to subtle focal seizures, it could not be completely ruled out. Both individual II: 1 in family 2 and individual III: 1 in family 6, had their last seizures few years before current evaluation, in their childhood (at the age of 4 and 9 years, respectively) and might not recall the vague auras or focal seizures preceding generalized ones. The other possibility is that families 2 and 6 might belong to a GEFS+ spectrum, as it was already recognized that focal epilepsies (such as MTLE), could be one of the many phenotypes which characterize the familial GEFS+ spectrum [16] . The observation that TLE typically follows FS (as in our patients: individual I: 1 in family 2 and individual II: 3 in family 6) led to conjecture that TLE in such patients occurred as a sequela to FS [17] . Later, it was established that GEFS+ phenotypes may include TLE in its own right [16] , not simply as a secondary effect of damage from generalized seizures.
Finally, no definite mode of inheritance could be postulated due to small pedigrees with a mean of 3 affected members.
Conclusion
We demonstrate that familial occurrence of epilepsy and subsequently putative genetic background, accounts for a substantial proportion MTLE patients. In addition, we foreground the remarkable intra-and interfamilial phenotypic heterogeneity than usually described. Different endophenotypes in families, in respect to seizure semiology, the frequency of antecedent FS, medication refractoriness, the presence of HS and the existence of additional pathology (traumatic brain injury) display the complexity of the genotype-phenotype correlations. Environmental factors and additional modifiers (acquired lesions and possibly epigenetic mechanisms) conceivably contribute to the effect of a presumptive genetic predisposition.
